Influence of long-range contacts and surrounding residues on the transition state structures of proteins.
Understanding the parameters influencing the formation of transition state structures in proteins is an important problem in protein folding and kinetics. In this work, we have analyzed the structure-based parameters, surrounding hydrophobicity, secondary structure, solvent accessibility, number of medium- and long-range contacts, and surrounding residues for understanding the transition state structures of 15 proteins. The analysis of Φ-values shows that 29% of the studied 378 mutants have a Φ-value of more than 0.5. The combination of different structure-based parameters could discriminate the residues that have a Φ-value cutoff of more than 0.5 with a 5-fold cross-validation accuracy of 68%, which indicates that the surrounding residues and contacts play important roles in the formation of transition state structures. Systematic analysis on different proteins reveals that the proteins azurin, cold shock protein, and C-terminal domain of ribosomal protein L9 are influenced by the number of medium- and long-range proteins, whereas barnase, FK506 binding protein, and IM9 are influenced by surrounding residues. The discrimination accuracy lies in the ranges of 81-95% and 74-85% for these respective classes of protein. Furthermore, the combination of surrounding residues and contacts improved the accuracy up to 24% in other considered proteins. We suggest that the structure-based parameters along with noncovalent interactions and conservation of residues may aid in identifying the potential residues in the formation of transition state structures in proteins.